Mr. E. D. D. DAVIS, F.R.C.S. I propose to give a brief description of those cases of injury to the orbit and nose which were under my care at a casualty clearing station which was one of the centres for injuries of the head in France.
The majority of the penetrating or severe injuries in this region were fatal, and it was always found at the post-mortem examinations that there were extensive fractures of the anterior fossa of the skull, particularly the roofs of the orbits and nose. In fact, I was struck with the frequent occurrence of a fissure fracture of the roof or roofs of the orbits at post-mortem examinations on cases of bullet wounds in any region of the skull. The fracture of the anterior fossa was accompanied by an extensive and diffuse intradural hemorrhage, which crept up on to the cortex of the frontal lobes and was the cause of death in those cases which succumbed within the first twenty-four hours. If they survive this period, infection from the nasal cavities results in a basal meningitis, and death supervenes in a period of from three to six days. This infection from the nose is another factor which makes the injuries in this region so fatal, and whenever the dura is penetrated through a nasal sinus the prognosis is always serious and, with a few exceptions, a septic meningitis arises. In addition, the fragment of shell or bullet generally lodges in an inaccessible region of the brain.
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Professor Harvey Cushing, in his paper " A Study of a Series of Wounds involving the Brain," records eight cases of this type which he calls the cranio-cerebro-nasal type; only three patients recovered, and one of the three died of status epilepticus twelve months later.
My own cases of this type numbered twelve, in three of which the patients recovered.
(1) Specimen of frontal wound.
(2) Specimen of frontal wound.
There is another ghastly wound nearly always fatal which should be mentioned-namely, the "through-and-through" wound of both orbits and nose. The eyeballs are pulped, the eyelids torn, and the whole appearance gives the impression that the eyes have been gouged out. I saw four of these cases; all of the patients died shortly after admission.
(3) Specimen of through-and-through wound. Fortunately the cases with less severe injuries to the sinuses in which there was no penetration of the dura all did well. The walls of the frontal sinus were frequently comminuted, the posterior wall formed a depressed fracture which on removal exposed the dura. The eyeball was frequently ruptured, and enucleation was obviously necessary. If the anterior portion of the ethmoid was intact and the fronto-nasal duct uninjured, drainage of the sinus was established into the nose by this channel, which is the best method of efficient drainage.
In the more difficult cases, the bridge of the nose with the fronto-nasal duct were blown away, and then it was more urgent to attempt to obliterate the sinus or to establish some connexion with the nose for drainage. Obliteration of the frontal sinus does not give a satisfactory result in every case, and drainage into the nose is to be preferred.
(4) Case of frontal sinus injury. The maxillary antrum and floor of the orbit were frequently damaged. The simple through-and-through rifle bullet wound of the antrum requires no special treatment at a casualty clearing station, and in my experience healed without further trouble. Sometimes a missile enters and pierces the floor of the orbit and projects into the antrum.
Of course a foreign body cannot be left in the antrum and must always be removed, and this can easily be done if it is accurately localized, by opening the antrum through the canine fossa. Drainage of the orbit for orbital cellulitis through its floor into the antrum has proved at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from xl Davis: Diseases affecting Orbit and Accessory Sinuses to be a simple and satisfactory procedure, and proved better drainage than by any other route.
, When the facial wall of the antrum is badly smashed, or injury to the antrum is extensive, it is imperative to drain the antrum into the nose by removing a portion of the antro-nasal wall and, owing to the full exposure of the interior of the antrum by the wound, this is a simple operation which does not necessitate special instruments.
The ethmoid is usually damaged when the upper part of the nose is blown away, and owing to its fragility a comminuted fracture often involves the roof of the nose and base of the skull, which adds to the gravity of the case. The same may be said of injuries to the sphenoidal sinus.
(5) Specimen of foreign body in sphenoid and of a through-andthrough wound of sphenoid.
Finally, there is an interesting type of case in which a wound in the region of the orbit without penetration or injury to the eyeball produces a dilated pupil inactive to light, but has a consensual reaction, and the eye is permanently blind. I do not 'of course refer to the dilated inactive pupil of a large cortical haemorrhage, which in my experience is always of grave prognosis even if a decompression operation is done without delay. The blind eye as a result of an injury in its neighbourhood was shown at two post-mortem examinations to be due to a small circumferential haemorrhage within the sheath of the optic nerve. In a third case with all the clinical evidence of this condition the patient is still alive, but the blindness and dilated pupil remain without improvement more than three months after ,the injury.
(6) Through-and-through wound of antra. The steel hat has been of the greatest value in saving life, and has often turned what would have been, a fatal wound into a simple one, but in the above type of case something more was required to protect the face. An easily adaptable appliance which the soldier can wear with comfort without diminishing his field of vision and fighting capacity would be a great benefit. Something in this line has already been done by Mr. Cruise, but further development and distribution are needed. When the cases described above arrive at the casualty clearing station many are suffering from shock of varying degree, but still more require rest and sleep. A hypodermic injection of i gr. morphia, and TI gr. atropine is given, and a few hours later they are X-rayed and sent to the operating theatre. Here the torn edges of the woun-dand Sections of Ophthalmology and Laryngology deeper structures are excised as far as possible, and the wound thoroughly cleaned, loose fragments of bone are removed, and the affected sinuses drained into the nose. If the foreign body is accessible it is removed along its track of entry.
If the patient is operated on within twelve hours of being wounded the soft tissues are loosely stitched and the damage repaired, and when this is done within the twelve hours and before any inflammatory reaction occurs healing is satisfactory and rapid. If the wound is closed after inflammation has begun the stitches will cut out, but even then haemorrhage has been controlled, the amount of sloughing reduaced, and deformity diminished, though such a good result must not be expected. No dressing is required, in fact the patient is much better without it, and only needs a gauze mask to hide his injury from other patients.
I cannot too strongly emphasize the importance of early suture; and surely it seems more rational to make some attempt to keep the fragments of the face in position than to send the patient down to the base with flaps of cheek and tissue hanging down which become cedematous and slough, with fragments of bone imbedded in soft structures and this suppurating mass covered up with a copious dressing which becomes soiled within a short time of application and adds to the victim's misery. I am convinced that the early treatment and suture of these cases before the inflammatory reaction sets in saves life and prevents a considerable amount of suppuration and deformity and many tedious plastic operations.
When the patient is returned to bed he is kept in a sitting position on a Fowler's bed. This position is essential, as drainage is better, the haemorrhage and oedema are diminished and the patient is less likely to develop pneumonia. The sitting position can only be satisfactorily obtained by the use of a Fowler's bed, otherwise the patient slips down and becomes huddled up.
SUMMARY.
(1) Gunshot wounds of the sinuses and orbit frequently produce fractures of the base of the skull and in a large number of cases are fatal as a result of intradural haemorrhage or sepsis.
(2) *When the nasal sinuses are injured, efficient drainage into the nose is essential. It would be interesting to know the opinion of surgeons on the drainage of severe orbital cellulitis through the antrum into the nose. The following is a short precis of the notes of twenty-two cases of loss of sight as a result of retrobulbar or optic neuritis, the patients being sent to me by ophthalmic surgeons for a nasal examination:-Of these cases four were due to syphilis and the Wassermann reactions were positive. Anti-syphilitic treatment was carried out with variable results. One case of double optic atrophy was of doubtful origin.
Only three cases out of the twenty-two had nasal sinus suppuration or dis-ease, and operative treatment produced a dramatically rapid improvement in the sight. The lesion was unilateral and the cause was suppuration of the posterior ethmoidal and sphenoidal sinuses. The maxillary antrum was also affected in two of the cases, but it must be remembered that the antrum is a cesspool for the sinuses of the nose, and I believe that in those cases in which optic neuritis or retrobulbar neuritis has been recorded as a result of antral suppuration the ethmoidal cells were probably involved and that the disease in this latter region was the real cause of the inflammation of the optic nerve. Suppuration of the antrum of nasal origin is practically always accompanied by suppuration in other sinuses, such as the frontal and ethmoidal. On the other hand, where antral suppuration arises from the teeth this cavity alone is involved, optic neuritis or retrobulbar neuritis has never been recorded nor have I ever seen it in the large number of dental cases which I have had under my care. Moreover, the anatomical position of the antrum makes it difficult to understand how suppuration in that cavity can affect the optic nerve.
When optic neuritis is caused by disease of the nose, the nasal disease is obvious. There is a history of an offensive discharge from the nose of long duration, and the presence of suppuration and polypi is easily seen during an examination. This type of neuritis rapidly progresses to optic atrophy and permanent blindness, and the sooner the nose is treated the better. The improvement in sight after operation in the above cases was permanent, the patients being kept under observation for more than twelve months. The condition of the eye was described by the ophthalmic surgeon as optic neuritis and the fields of vision showed an absolute central scotoma, but there was no tenderness of the globe of the eye on pressure or on movement.
Fourteen of the twenty-two cases were retrobulbar neuritis of rapid Sections of Ophthalmology and Laryngology l onset in women under 40 in whom the nose was perfectly normal, and repeated examinations with exploration of the sphenoidal sinuses and antra yielded a negative result. In three cases the middle turbinals were removed, the sphenoidal and ethmoidal sinuses were opened and found to be normal and there was no improvement in the sight. In most of the cases X-ray examination, Wassermann reaction, tests of urine and of the nervous system, and searches for tuberculosis were all negative; neither was there any evidence of toxaemia, and though the patients were seen at intervals for more than twelve months no further information as to the aetiology was obtained. Nevertheless the sight improved or became normal.
Bruckner records ten cases of unilateral retrobulbar neuritis in which there was no nasal lesion. Like the cases of nasal origin, the fields showed a central scotoma but contraction of the field was more marked. Central scotoma is produced when the outer layer of fibres of the optic nerve and the more delicate papillo-macular fibres which supply the macular region are affected. It can be produced by extension of inflammation to the bone surrounding the nerve as in nasal disease, while the central fibres of the trunk of the nerve go to the periphery of the retina. The charts of the three nasal cases showed absolute central scotoma, but, the other idiopathic retrobulbar cases demonstrated a definite contraction of the field and also a central scotoma. Unfortunately there was not a sufficient number of charts to show that only the outer fibres were affected in the nasal cases and all the fibres of the nerve in the idiopathic cases.
Retrobulbar neuritis appears to resemble some cases of nerve deafness in which no cause can be ascertained, and it would be of great value if some suggestions could be made as to the lines on which the investigations of the aetiology of these cases should be carried out. In my series, four cases showed a slight amount of nerve deafness.
(1) Of the twenty-two cases examined, three were due to suppuration of the ethmoid and sphenoid of long duration, and in fourteen cases the nose was absolutely normal and the cause was not determined, whilst four were syphilitic and one of doubtful origin.
(2) In the three nasal cases there was obvious suppuration of ethmoid and sphenoid. Suppuration of the maxillary antrum alone is not accompanied by retrobulbar neuritis. xliii at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from xliv Gillies: Diseases affecting Orbit and Accessoiy Sinuses (3) The charts of the fields of vision, though insufficient in number to be conclusive, suggest that the outer fibres of the optic nerve were affected in cases of nasal origin and that all the fibres of the nerve were involved in the idiopathic retrobulbar neuritis cases.
All the specimens shown belong to the War Museum at the Royal College of Surgeons.
A Shell TVound of both Frontal Sinuses.-Lieutenant N. was wounded in the forehead by a high explosive shell on July 30, 1915. When seen in June, 1916, the right eye had been removed, the bridge of nose blown away, and there was a discharging sinus leading to a piece of shell and a second sinus passed into the left frontal sinus. X-ray photographs are shown and it will be seen that there are numerous fragments of shell embedded in the face, and two large pieces lie immediately in front of the vertebral column, all of which are harmless. There were numerous adhesions within the nose and the ethmoidal regions on both sides were occupied by dense scar tissue. Pieces of shell were removed from the bridge of the nose, the adhesions within the nose divided, and an attempt was made to drain both frontal sinuses into the nose. Later the left frontal sinus was obliterated and the right sinus opened, and at the same time a second unsuccessful attempt was made to drain both frontal sinuses into the nose, but this was found to be impossible. Subsequently the right frontal sinus was obliterated, but there is still a small discharging sinus. This case illustrates the difficulty of treating suppuration of the frontal sinus when drainage into the nose is impossible.
Mr. H. D. GILLIES.
Discussing Mr. Davis's paper, and in reference to early suture of wounds, it seems to me that in trying to do early suture of wounds you are, in effect, attempting to stamp out a plague of rats by filling up the external holes of the rats with earth, without attempting to destroy the rats themselves. In the case of a honeycomb such as the sinuses present, you cannot excise the whole wound, and by performing early suture you are laying up trouble for the later stages in the treatment of the case. My point lies in the contrast between excision of a wound in the fleshy part, as compared with excision of a wound in the sinus region: excision of a wound in a fleshy region is a possible and indeed absolutely justifiable procedure, whereas in the sinus region I do not think it is possible. In my experience the results of early suture in sinus cases have been bad on the whole. I speak of the results as I see them when the cases reach me. In the next great war the early
